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capture kinetic energy from a fluid. Multiple building blocks 
may be combined to form larger structures, and the included 
magnetic materials may be used to retain the formed geomet 
ric structure shape. 
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SYSTEMS AND METHODS FOR ENHANCED 
BUILDING BLOCKAPPLICATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a Continuation-in-Part of 
U.S. application Ser. No. 14/029,630, filed Sep. 17, 2013, 
which is incorporated herein by reference in its entirety. 
0002 The present application is a Continuation-in-Part of 
U.S. application Ser. No. 14/089,599, filed Nov. 25, 2013, 
which is a Continuation-in-Part of U.S. application Ser. No. 
14/029,630, both of which are incorporated herein by refer 
ence in their entirety. 

FIELD 

0003. The present invention relates to building blocks, and 
specifically to magnetic educational toy blocks. 

BACKGROUND 

0004 Building blocks may be assembled in various con 
figurations to form different geometric structures. Groups of 
building blocks may be used as an educational toy by chil 
dren, or may be used by adults or children to explore various 
two-dimensional or three-dimensional shapes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a front view of a first set of shapes that may 
be used to form an enhanced building block. 
0006 FIGS. 2A-2B are perspective views of a first 
example enhanced building block. 
0007 FIGS. 3A-3B are perspective views of a second 
example enhanced building block. 
0008 FIG. 4 is a front view of a second set of shapes that 
may be used to form an enhanced building block. 
0009 FIG.5 is a perspective view of a tetrahedral building 
block used to form one or more enhanced building blocks. 
0010 FIG. 6 is a perspective view of a third example 
enhanced building block formed from a tetrahedral building 
block. 
0011 FIG. 7 is a front view of a third set of shapes that may 
be used to form an enhanced building block. 
0012 FIG. 8 is a front view of a fourth set of shapes that 
may be used to form an enhanced building block. 
0013 FIG. 9 perspective view of a fourth example 
enhanced building block. 

DETAILED DESCRIPTION 

0014 Enhanced building blocks may be formed from one 
or more basic shapes. Enhanced building blocks may include 
magnetic materials (e.g., magnets, ferromagnetic metals), 
piezoelectric materials, or lights (e.g., LEDs). Enhanced 
building blocks may be combined to form or give the appear 
ance of various geometric structures, and the included mag 
netic materials may be used to retain the formed geometric 
structure shape. An enhanced building block may be formed 
from a tetrahedral building block, and may be referred to as an 
“un-shape' building block. 
0015. In the following description, reference is made to 
the accompanying drawings that form a part hereof, and in 
which is shown by way of illustration specific embodiments 
that may be practiced. These embodiments are described in 
sufficient detail to enable those skilled in the art to practice the 
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invention, and it is to be understood that other embodiments 
may be utilized and that structural, logical, and electrical 
changes may be made without departing from the scope of the 
present invention. The following description of example 
embodiments is, therefore, not to be taken in a limited sense, 
and the scope of the present invention is defined by the 
appended claims. 
(0016 FIG. 1 is a front view of a first set of shapes 100 that 
may be used to formanenhanced building block, according to 
an embodiment. In an embodiment, a circular shape is sepa 
rated using a plurality of arcs to form one or more shapes 110. 
112,114, and 116. Two or more of these shapes 110, 112, 114, 
and 116 may be combined to form an enhanced device, such 
as is shown in FIG. 2. 
(0017 FIGS. 2A-2B are perspective views of a first 
example enhanced building block 200, according to an 
embodiment. Using three of the elliptical shapes 110 shown 
in FIG. 1, a basic enhanced building block 200 may beformed 
using a first side 110A, a second side 110B, and a third side 
110C. The side perspective view shown in FIG. 2A presents 
the first side 110A to the viewer, where second side 110B and 
third side 110C are behind first side 110A. The top perspec 
tive view shown in FIG. 2B shows the first side 110A and 
second side 110B, occluding the third side 110C. Additional 
shapes may be used, and additional sides may be combined to 
form other shapes. In an embodiment, a fourthelliptical shape 
may be used to form a four-sided enhanced that resembles a 
football. In another embodiment, 
0018 FIGS. 3A-3B are perspective views of a second 
example enhanced building block 300, according to an 
embodiment. Using the four-sided shapes 112 shown in FIG. 
1, a basic enhanced building block 300 may be formed from 
six sides 112A-112F. The six sides 112A-112F may be 
arranged analogous to the six sides of a cube, though each 
four-sided shape 112 may be curved to allow its edges to meet 
the edges of each adjacent side. The side perspective view 
shown in FIG. 3A presents the first, second, and third sides 
112A-112C to the viewer, where fourth, fifth, and sixth sides 
112D-112F are occluded by the enhanced building block 300. 
Sides 112B-112D may meet at vertex 310, and vertex 310 
may be rotated toward the viewer to yield the top perspective 
view shown in FIG. 3B. The top perspective view shown in 
FIG. 3B presents sides 112A, 112B, 113D, and 112F to the 
viewer, where sides 112C and 112E are occluded by the 
enhanced building block 300. Additional shapes may be used, 
and additional sides may be combined to form other shapes. 
0019 Multiple enhanced building blocks may be com 
bined using a template (e.g., visual guide). The template may 
serve as an outline for various arrangements of enhanced 
devices. The template may include a continuous background 
of a particular color, or the template may include one or more 
lines to Suggest a preferred arrangement of enhanced devices, 
such as is shown in FIG.1. The template may be two-dimen 
sional or three-dimensional. For example, the template could 
be shaped as a flat circle or square, or the template could be 
shaped as a hemisphere or open cube. The template may be 
designed to accommodate one or more two-dimensional or 
three-dimensional enhanced devices. For example, multiple 
curved enhanced devices may be arranged to fill a hemi 
spherical template. 
0020. In various embodiments, the enhanced building 
blocks may be transparent, may be translucent, may include a 
semi-transparent material comprised of a color, or may 
include a solid (e.g., opaque) material. One or more light 
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emitting diodes (LEDs) may be embedded within an 
enhanced surface. For example, LEDs may be connected to 
electrically conductive grid lines within the enhanced Sur 
faces, and may receive power through the grid lines. Power 
may be provided to the LEDs through a power storage ele 
ment (e.g., capacitor, battery) or through a power generating 
element (e.g., Solar cell, piezoelectric component). The elec 
trically conductive grid lines may conduct power to the LEDs 
for educational purposes. For example, two enhanced devices 
may detect proximity using a magnetic or other proximity 
detection mechanism, and the proximity detection may con 
vey power to the LEDs to indicate that the enhanced devices 
have been placed in the correct arrangement. The electrically 
conductive grid lines may serve as contour lines for educa 
tional purposes. For example, a two-dimensional Surface with 
a grid pattern may be used to form one or more curved 
enhanced Surfaces, and the curved enhanced surfaces will 
exhibit a visual distortion of the grid pattern according to the 
curvature of each Surface. In another example, one or more 
enhanced surfaces may be formed using organic light emit 
ting diodes (OLEDs) or liquid crystal displays (LCDs), and 
may display various human-readable or machine-readable 
information. 

0021. The enhanced building block may alter its appear 
ance based on the presence of electrical current, an electric or 
magnetic field, sound vibration, or other external force. The 
enhanced building block may include one or more piezoelec 
tric component, and this piezoelectric component may con 
vert between mechanical and electrical inputs. For example, a 
quartz piezoelectric element may be included at each of the 
two vertices in the enhanced building block 210, and may be 
used to generate powerfor one or more LEDs. The piezoelec 
tric element may be used for educational purposes. For 
example, two enhanced devices may detect proximity using a 
magnetic or other proximity detection mechanism, and the 
proximity detection may convey power to the piezoelectric 
element to generate a Sound to indicate that the enhanced 
devices have been placed in the correct arrangement. One or 
more mechanical or electromechanical resonant devices may 
be used to modify, propagate, amplify, or mitigate externally 
applied vibration. For example, a mechanical tuning fork may 
be used to amplify vibration induced in a piezoelectric ele 
ment. 

0022. In some embodiments, using electrochemical mate 
rials, application of an electrical current may transition one or 
more Surfaces of the enhanced building block to translucent, 
clouded, or colored. A solid enhanced building block may be 
used to conduct vibration, such as in acoustic or other appli 
cations. For example, induced mechanical vibration may be 
used in vibration therapy. The enhanced building block may 
be constructed using a conductive material for various elec 
trical applications. For example, one or more of the faces of 
the enhanced building block may be comprised of silicon, 
where the silicon is arranged to function as a resistor, induc 
tor, capacitor, transistor, complete microchip (e.g., integrated 
circuit), or other electrical component. Multiple enhanced 
building blocks may be arranged to propagate conducted 
vibration. For example, a mechanical vibration may be gen 
erated by applying an electric current to a piezoelectric ele 
ment in a first building block, and this vibration may be 
conducted by the second building block and converted to an 
electrical impulse. 
0023 The enhanced building block may be made of a 
transparent material, and may be of a uniform or nonuniform 
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thickness. The enhanced building block may include one or 
more photovoltaic cells, and may be used in Solar power 
applications. For example, the cross-section of the enhanced 
building block may be convex or concave, and may be used as 
a lens in various optical applications. The enhanced building 
block may include various color patterns. Various additional 
ornamental designs may be used on each side of the enhanced 
building block. Various designs may include lines comprised 
of magnetic tape, where information may be encoded or 
transferred using the magnetic tape. For example, standard 
magnetic tape encoders and readers may be used to record or 
read information encoded on a magnetic tape stripe on an 
exterior Surface. Various designs may include lines comprised 
of electrically conductive materials, such as copper. The 
enhanced building block may be constructed using a flexible 
material to allow the three faces to expand or contract. 
0024. The lines within each enhanced device may be uni 
formly distributed. For example, a circular enhanced template 
may include a series of arcs radiating from the circle center to 
the circle radius, where each arc is spaced apart from adjacent 
arcs by forty-five degrees. Enhanced devices corresponding 
to this circular two-dimensional enhanced template may have 
corresponding arc portions, and the arc portions may aid the 
user in arranging the enhanced devices on the template. In 
other embodiments, the gridlines may be irregular in shape or 
spacing, may be configured in a fractal pattern, or may be 
configured in another arrangement. 
0025 The inner space may include one or more gasses, 
Such as noble gasses orgasses that are translucent or colored. 
The inner space may include one or more fluids (e.g., gasses 
or liquids). The fluid may be selected according to its 
response to heating or cooling. In another example, a fluid 
with a high heat capacity may store energy received from 
Solar heating, such as in concentrated Solar power applica 
tions. The fluid may be selected according to its ability to 
change color or light absorption. For example, a suspended 
particle fluid may transition from a clouded appearance to a 
translucent appearance in the presence of an electrical Volt 
age. Various levels of transparency or various shades of color 
may be used. The use of semi-transparent materials of various 
colors may allow the colors to be combined depending on 
orientation. For example, if the device is held so a blue face is 
Superimposed on a yellow face, the object may appear green. 
Similarly, multiple enhanced building blocks may be com 
bined to yield various colors. Multiple enhanced building 
blocks may be combined to form the appearance of various 
platonic Solids, where the platonic solid appearance may 
depend on each enhanced building block's specific periodici 
ties of motion and wave positions in time as indicated by the 
direction of particular intersecting linear projections. For 
example, the vertices of multiple enhanced building blocks 
may be combined to form a larger enhanced device. 
0026 FIG. 4 is a front view of a second set of shapes 400 
that may be used to form an enhanced building block, accord 
ing to an embodiment. In an embodiment, a circular shape is 
separated using a plurality of arcs to form one or more shapes. 
Two or more of these shapes may be mutually congruent. Such 
as 110A-110C or 412A and 412B. Other shapes may be 
distinct, including 414, 416, or 418. In addition to forming 
one or more three-dimensional enhanced devices using a 
combination of these two-dimensional shapes, these shapes 
may be formed from a tetrahedral device, such as is shown in 
FIG.S. 
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0027 FIG.5 is a perspective view of a tetrahedral building 
block 500 used to form one or more enhanced building 
blocks. As fully described in the Related Applications refer 
enced above, the tetrahedral device may include a tetrahedral 
inner volume with triangular surfaces 514 and elliptical 
flanges 510A-510C. The triangular surfaces 514 may be 
formed using scalene, isosceles, or equilateral triangles, 
where each equilateral triangle interior angle is one hundred 
and twenty degrees. Various devices may be created by add 
ing or removing various shapes or by expanding or contract 
ing the inner tetrahedral volume, such as is shown in FIG. 6. 
0028 FIG. 6 is a perspective view of a third example 
enhanced building block 600 formed from a tetrahedral build 
ing block, according to an embodiment. An enhanced device 
may be formed by contracting the inner Volume of a tetrahe 
dral device. For example, by contracting the tetrahedral inner 
Volume of a tetrahedral device, various surfaces shown in 
FIG.4 may be created, such as 110A-110C and 414. The three 
contracted triangular faces 414 may define an inner Volume, 
whereas shapes 110A-110C may form elliptical flanges. Each 
flange may be constructed using a semi-flexible or inflexible 
material and connected at each triangle contracted triangular 
face using a hinge, where the hinge may be constructed using 
a flexible material or a mechanical hinge. The flanges may be 
collapsed (e.g., closed) toward the inner Volume of the 
enhanced building block, and may become flush (e.g., copla 
nar) with the respective contracted triangular surfaces. A fluid 
within the inner Volume may expand or contract and cause 
one or more flanges to open or close. 
0029. The flanges may be collapsed or opened fully or 
partially through various methods. The flanges may be col 
lapsed or opened by various active mechanical or electrome 
chanical devices. These devices may include hydraulic actua 
tors, servos, or other mechanical or electromechanical means. 
For example, the flanges or inner tetrahedral Surfaces may 
contain magnetic or electromagnetic material, and one or 
more electromagnets may be energized selectively to collapse 
or open one or more flanges. An electromagnetic field may be 
used to cause movement of one or more flanges, or may be 
used to arrange two or more enhanced devices in a predeter 
mined configuration. In embodiments where the flanges 
define an inner Volume, the flanges may be collapsed or 
opened by heating or cooling a fluid (e.g., increasing or 
decreasing molecular vibration) contained within the 
enhanced. For example, the fluid may be heated using Solar 
energy, and the expanding fluid may fill the flanges and cause 
them to open. The flanges may be collapsed or opened by 
various passive methods, such as collapsing and opening 
opposing flanges alternatingly in response to a fluid. For 
example, a moving fluid Such as wind may open a flange and 
cause the enhanced device to rotate around its axis of sym 
metry, and as the flange rotates into the wind, the wind may 
collapse that flange. 
0030. In some embodiments, the contracted triangular sur 
faces may also be collapsed or removed to allow nesting (e.g., 
stacking) of two or more enhanced building blocks. Two or 
more enhanced building blocks may be nested, and may be 
connected at one or more connection points via mechanical, 
magnetic, or by other means. For example, a magnetic flange 
may adhere to magnetic inner Volume. Multiple enhanced 
devices may be nested on one or more of the vertices of the 
contracted triangular faces. For example, multiple devices 
may be nested on the three bottom vertices to form a tripod 
configuration, and multiple devices may be nested on the top 
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Vertex to form a vertical column. In an additional example, a 
second nested tripod configuration could be arranged on the 
vertical column, where each of the three tripod legs serves as 
a counterbalance for the other two tripod legs. Enhanced 
devices may be designed asymmetrically so that a series of 
enhanced building blocks may be connected to form a circle, 
polygon, or other shape. Any combination of nested enhanced 
devices may be used to form larger structures. Nested 
enhanced structures may be expanded or reinforced by add 
ing additional shapes, such as those shown in FIG. 1, 4, or 7. 
0031 FIG. 7 is a front view of a third set of shapes 700 that 
may be used to formanenhanced building block, according to 
an embodiment. A fan shape 710 may beformed by removing 
three curved shapes 712A-712C. In an embodiment, three 
curved shapes 712A-712C may be combined to form a three 
dimensional enhanced building block. 
0032 FIG. 8 is a front view of a fourth set of shapes 800 
that may be used to form an enhanced building block, accord 
ing to an embodiment. In an embodiment, a circular shape is 
separated using a plurality of arcs to form seven shapes, 
including a central six-pointed shape 810. The arcs may form 
two or more mutually congruent shapes, such as 812A-812F. 
One or more of these two-dimensional shapes may be com 
bined with other two-dimensional shapes to form one or more 
three-dimensional enhanced devices, such as is shown in FIG. 
9 

0033 FIG. 9 perspective view of a fourth example 
enhanced building block 900, according to an embodiment. 
Using four of the six-pointed shapes 810, a basic enhanced 
building block 900 may be formed using a first side 810A, a 
second side 810B, a third side 810C, and a fourth side 810D. 
The perspective view shown in FIG. 9 presents the first and 
second sides 810A and 810B to the viewer, where the third 
side 810C is behind the first and second sides 810A and 810B, 
and where the fourth side 810D is on the bottom of the 
enhanced building block 900. As shown by the straight dotted 
lines in FIG. 9, the inner space in this fourth example 
enhanced building block 900 resembles the tetrahedral inner 
volume of a tetrahedral device. Though FIG. 9 shows each 
side of the enhanced building block 900 using a six-pointed 
shape 810 with curved edges, a six-pointed shape with six 
Straight edges may be used. Such as a regular (e.g., equiangu 
lar and equilateral) hexagon. Additional embodiments using 
regular polygons may have a number of sides that are integer 
multiples of three, including the hexagon with sixty degree 
interior angles, a twelve-sided dodecahedron with thirty 
degree interior angles, a twenty-four sided icosikaitetragon 
with fifteen degree interior angles, etcetera. Different three 
dimensional enhanced building blocks may be formed using 
any three or more two-dimensional shapes, including any 
combination of arbitrary shapes or regular or irregular close 
chain polygons. 
0034. In some embodiments, multiple enhanced building 
blocks may be connected to form a closed chain polygon 
(e.g., triangle, square, pentagon, etc.). The building blocks 
may be connected to each other by magnetic means, by Sol 
dering, or by other means. Alternatively, the enhanced build 
ing blocks may be connected to a center hub using one or 
more spokes per enhanced building block. The connected 
building blocks may be configured to rotate around the center 
hub. Such as in response to a fluid flow (e.g., gas or liquid). For 
example, the connected building blocks may be used in a 
turbine configuration, where each enhanced building block is 
configured to spill and catch air depending on the angles of 
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the flanges and orientations of the enhanced devices to cause 
the connected enhanced building blocks to rotate. As another 
example, the connected building blocks may be used in a 
water wheel configuration, where water may contact outer 
flanges and cause the connected building blocks to rotate. The 
building blocks may be adjusted to change the angular Veloc 
ity, rotational direction, or other response of the connected 
building blocks to movement of a fluid across the surface of 
the enhanced devices. Adjustments may include collapsing or 
opening individual flanges, or extending or retracting the 
respective building blocks relative to the hub. In embodi 
ments where the building blocks are formed from or include 
a framework comprised of a conductive material, the con 
nected building blocks may be arranged to form an antenna, 
Such as for terrestrial or satellite communication. The con 
nected building blocks may be used to conduct vibration, 
Such as in acoustic applications, vibration therapy, or other 
applications. Other hydrodynamic or aerodynamic applica 
tions may be used. In addition to these macroscopic applica 
tions for a single or multiple enhanced building blocks, 
enhanced building blocks may be used in various microscopic 
applications such as nanotechnology. For example, multiple 
microscopic enhanced building blocks may be configured to 
arrange themselves in a predefined structure in the presence 
ofa magnetic field. Similarly, multiple microscopic enhanced 
building blocks may be permanently arranged in a micro 
scopic structure with predetermined properties, such as a 
resistor, inductor, capacitor, transistor, complete microchip, 
or other electrical component. 

Examples 
0035 Example 1 includes a building block comprising a 

first substrate, a piezoelectric element disposed on the first 
Substrate that generates an electric charge in response to 
vibration, and a light emitting diode disposed on the first 
substrate and electrically connected to the piezoelectric ele 
ment, wherein the light emitting diode is configured to pro 
vide electroluminescence in response to the electric charge 
generated by piezoelectric element. 
0036) Example 2 includes the subject matter of Example 1, 
and can optionally include a second Substrate connected to 
the first substrate and a third substrate connected to the first 
substrate and to the second substrate to form a three-dimen 
sional building block. 
0037 Example3 includes the subject matter of Example 2, 
wherein at least one of the first substrate, second substrate, 
and third Substrate is substantially planar. 
0038 Example 4 includes the subject matter of Example 1, 
and can optionally include a first acoustic resonator disposed 
on the first substrate to induce a vibration in the piezoelectric 
element. 
0039 Example 5 includes the subject matter of Example 1, 
wherein the first acoustic resonator is tuned to resonate at a 
selected frequency. 
0040. Example 6 includes the subject matter of Example 1, 
wherein the first acoustic resonator is configured to resonate 
sympathetically with a second acoustic resonator, and 
wherein the secondacoustic resonator is external to the Build 
ing block. 
0041. Example 7 includes the subject matter of Example 1, 
wherein the first acoustic resonator is a tuning fork. 
0042 Example 8 includes the subject matter of Example 1, 
wherein the light emitting diode is a Substantially planar 
organic light emitting diode. 
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0043. Example 9 includes the subject matter of Example 1, 
and can optionally include a plurality of conductive lines 
disposed on the first substrate, second substrate, and third 
substrate. 

0044 Example 10 includes a method of making a building 
block, the method comprising mounting a piezoelectric ele 
ment to a first substrate, wherein the first piezoelectric ele 
ment generates an electric charge in response to vibration, 
and mounting a light emitting diode to the first Substrate, the 
light emitting diode electrically connected to the piezoelec 
tric element, wherein the light emitting diode is configured to 
provide electroluminescence in response to the electric 
charge generated by piezoelectric element. 
0045 Example 11 includes the subject matter of Example 
10, and can optionally include mounting a second Substrate to 
the first substrate, and mounting a third substrate to the first 
substrate and to the second substrate to form a three-dimen 
sional building block. 
0046 Example 12 includes the subject matter of Example 
11, and can optionally include mounting a fourth Substrate to 
the first substrate, to the second substrate, and to the third 
substrate to form a three-dimensional building block. 
0047. Example 13 includes the subject matter of Example 
10, and can optionally include mounting a first acoustic reso 
nator to the first substrate to induce a vibration in the piezo 
electric element. 

0048 Example 14 includes the subject matter of Example 
10, wherein the first acoustic resonator is tuned to resonate at 
a selected frequency, wherein the first acoustic resonator is 
configured to resonate sympathetically with a second acous 
tic resonator, and wherein the second acoustic resonator is 
external to the building block. 
0049. Example 15 includes a method of providing feed 
back for building block arrangement, the method comprising 
detecting, using a passive component, an arrangement of a 
first building block with respect to a second building block, 
and providing a feedback signal to a user to indicate when the 
first building block has been arranged in a selected position 
with respect to the second building block. 
0050 Example 16 includes the subject matter of Example 
15, wherein the passive component includes a magnetic com 
ponent. 

0051 Example 17 includes the subject matter of Example 
15, wherein the passive component includes a first piezoelec 
tric component that generates an electric charge in response to 
vibration. 

0.052 Example 18 includes the subject matter of Example 
17, wherein the passive component includes a first acoustic 
resonator configured to resonate sympathetically with a sec 
ond acoustic resonator and induce a vibration in the first 
piezoelectric element. 
0053 Example 19 includes the subject matter of Example 
15, wherein the feedback signal includes illumining a light 
emitting diode. 
0054 Example 20 includes the subject matter of Example 
15, wherein the feedback signal includes generating a Sound 
using a second piezoelectric component. 
0055. This invention is intended to cover all changes and 
modifications of the example embodiments described herein 
that do not constitute departures from the scope of the claims. 
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What is claimed is: 
1. A building block comprising: 
a first substrate; 
a piezoelectric element disposed on the first substrate that 

generates an electric charge in response to vibration; and 
a light emitting diode disposed on the first Substrate and 

electrically connected to the piezoelectric element, 
wherein the light emitting diode is configured to provide 
electroluminescence in response to the electric charge 
generated by piezoelectric element. 

2. The building block of claim 1, further including: 
a second Substrate connected to the first Substrate; and 
a third substrate connected to the first substrate and to the 

second Substrate to form a three-dimensional building 
block. 

3. The building block of claim 2, wherein at least one of the 
first substrate, second substrate, and third substrate is sub 
stantially planar. 

4. The building block of claim 1, further including a first 
acoustic resonator disposed on the first Substrate to induce a 
vibration in the piezoelectric element. 

5. The building block of claim 1, wherein the first acoustic 
resonator is tuned to resonate at a selected frequency. 

6. The building block of claim 1, wherein the first acoustic 
resonator is configured to resonate sympathetically with a 
second acoustic resonator, and wherein the second acoustic 
resonator is external to the Building block. 

7. The building block of claim 1, wherein the first acoustic 
resonator is a tuning fork. 

8. The building block of claim 1, wherein the light emitting 
diode is a Substantially planar organic light emitting diode. 

9. The building block of claim 1, further including a plu 
rality of conductive lines disposed on the first substrate, sec 
ond substrate, and third substrate. 

10. A method of making a building block, the method 
comprising: 

mounting a piezoelectric element to a first Substrate, 
wherein the first piezoelectric element generates an elec 
tric charge in response to vibration; and 

mounting a light emitting diode to the first Substrate, the 
light emitting diode electrically connected to the piezo 
electric element, wherein the light emitting diode is 
configured to provide electroluminescence in response 
to the electric charge generated by piezoelectric ele 
ment. 

11. The method of making a building block of claim 10, 
further including: 
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mounting a second substrate to the first Substrate; and 
mounting a third substrate to the first substrate and to the 

second Substrate to form a three-dimensional building 
block. 

12. The method of making a building block of claim 11, 
further including mounting a fourth substrate to the first sub 
strate, to the second substrate, and to the third substrate to 
form a three-dimensional building block. 

13. The method of making a building block of claim 10, 
further including mounting a first acoustic resonator to the 
first substrate to induce a vibration in the piezoelectric ele 
ment. 

14. The method of making a building block of claim 10, 
wherein: 

the first acoustic resonator is tuned to resonate at a selected 
frequency; 

the first acoustic resonator is configured to resonate sym 
pathetically with a second acoustic resonator, and 

the second acoustic resonator is external to the building 
block. 

15. A method of providing feedback for building block 
arrangement, the method comprising: 

detecting, using a passive component, an arrangement of a 
first building block with respect to a second building 
block; and 

providing a feedback signal to a user to indicate when the 
first building block has been arranged in a selected posi 
tion with respect to the second building block. 

16. The method of providing feedback for building block 
arrangement of claim 15, wherein the passive component 
includes a magnetic component. 

17. The method of providing feedback for building block 
arrangement of claim 15, wherein the passive component 
includes a first piezoelectric component that generates an 
electric charge in response to vibration. 

18. The method of providing feedback for building block 
arrangement of claim 17, wherein the passive component 
includes a first acoustic resonator configured to resonate sym 
pathetically with a second acoustic resonator and induce a 
vibration in the first piezoelectric element. 

19. The method of providing feedback for building block 
arrangement of claim 15, wherein the feedback signal 
includes illumining a light emitting diode. 

20. The method of providing feedback for building block 
arrangement of claim 15, wherein the feedback signal 
includes generating a sound using a second piezoelectric 
component. 


